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Abstract 



PROBLEM TO BE SOLVED: To provide a light-emitting device excellent in 
uniformity for bright luminance. 

SOLUTION: A light-emitting device is provided which comprises, at least, a light 
guide comprising facing first and second surfaces, a reflector provided to the 
second main surface of the light guide, and a light source so provided as to 
face on one end surface of the light guide, with the light from the light source 
emitted from the first main surface of the light guide. The light guide compnses 
a plurality of notches, different in shape from each other, on one end surface 
facing the emerging surface of a light-emitting part of the light source. The 
plurality of notches comprise a first surface where an angle from one end 
surface of the light guide becomes larger as comes away from the center of a 
surface facing the light emerging surface of the light emitting part, and a second 
surface where the angle from one end surface of the light guide becomes 
smaller as comes away from the center of the surface facing the light emerging 
surface of the light-emitting part. 
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(54) LIGHT-EMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light- 
emitting device excellent in uniformity for bright 
luminance. 

SOLUTION: A light-emitting device is provided 
which comprises, at least, a light guide 
comprising facing first and second surfaces, a 
reflector provided to the second main surface of 
the light guide, and a light source so provided as 
to face on one end surface of the light guide, 
with the light from the light source emitted from 
the first main surface of the light guide. The light 
guide comprises a plurality of notches, different 
in shape from each other, on one end surface 
facing the emerging surface of a light-emitting 
part of the light source. The plurality of notches 

the light-emitting part. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Luminescence equipment to which is equipped with the transparent matenal which has 
the 1st principal plane which counters at least and the 2nd principal plane which are characterized 
by providing the following, the reflector prepared in the 2nd principal plane of this transparent 
material and the light source by which opposite arrangement was carried out in the end s.de of the 
aforementioned transparent material, and outgoing radiation of the light from this light source .s 
carried out from the 1 st principal plane of the aforementioned transparent material. It is the 1 st 
field where the angle with the end side of the aforementioned transparent material to make 
becomes large as it keeps away from the center of the field where two or more of these notching 
counters with the outgoing radiation side of the aforementioned light-emitting part, respect.vely 
while the aforementioned transparent material has two or more notching of a configuration which is 
mutually different in the outgoing radiation side of the light-emitting part of the aforement.oned 
light source, and the end side which counters. The 2nd field where the angle with the end s.de of 
the aforementioned transparent material to make becomes small as it keeps away from the center 
of the outgoing radiation side of a light-emitting part, and the field which counters. 

[Claim 2] Luminescence equipment characterized by having two or more notching characterized by 
providing the following. The transparent material which has the 1st principal plane which counters 
at least, and the 2nd principal plane. The reflector prepared in the 2nd principal plane of this 
transparent material. It is the field where angles differ as it keeps away from the center of a light 
emitting part to the end side where the aforementioned transparent material counters with the 
outgoing radiation side of the light-emitting part of the aforementioned light source in the 
luminescence equipment to which the end side of the aforementioned transparent matenal is 
equipped with the light source by which opposite arrangement was carried out, and outgoing 
radiation of the light from this light source is carried out from the 1 st principal plane of the 
aforementioned transparent material. 

[Claim 3] The aforementioned notching is luminescence equipment according to claim 1 or 2 from 
which it is separated of adjoining notching through the flat surface. 

[Claim 4] The aforementioned light source is luminescence equipment according to claim 1 to 3 
which absorbed the light from a semiconductor device and this semiconductor device, and is 
equipped with the fluorescent substance with which the light of long wavelength can emit light 
rather than the absorbed light 

[Claim 5] The aforementioned light source is luminescence equipment according to claim 1 to 3 
which carries out outgoing radiation of the white light by the color mixture of the light which the 
aforementioned semiconductor device generates, and the light which the aforementioned 
fluorescent substance generates from the 1st principal plane of the above. 

[Claim 6] It is luminescence equipment according to claim 4 or 5 which is one sort which the 
aforementioned semiconductor device is a nitride semiconductor device, and is chosen from 
nitrogen content CaO-aluminum203-Si02 fluorescent substance activated by Y203.5 / 
203aluminum3 fluorescent substance with which the aforementioned fluorescent substance was 
activated by Ce, Eu, and/or Cr. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

technical field to which invention belongs] As for this invention, it is possible to make light 
emit uniformly in respect of luminescence of a transparent material by which inc.dence ,s earned 
out from the Light Emitting Diode element which is the point light source, and A relates to the 
luminescence equipment used for a liquid crystal back light, a panel meter, an annunc.ator. a field 
luminescence switch, etc. 

[Description of the Prior Art] In recent years, the luminescence equipment which makes the light 
from the Light Emitting Diode element which is the point light source emit light .n the shape of a 
field as the light sources, such as a Hquid crystal back light, is used. This luminescence equ.pment 
is constituted so that outgoing radiation of the whole upper surface of the l.ght gu.de plate of 
incidence Perilla frutescens (L) Britton var. crispa (Thunb.) Decne. to the l.ght may be earned out 
orte hght from [ from the optica, incidence end face of a light guide plate ] light em.tt.ng d.ode. In 
this luminescence equipment, it is important to output light to homogeneity from the upper surface 
(cptical outgoing radiation side), and in order to realize this homogeneity, venous structures . are 
proposed. An example of such luminescence equipment is shown in the typ.ca plan of draw ng 7. 
The luminescence equipment of drawing 7 has the reflecting plate (not shown) prepared n the s.de 
Ind !he inferior surface of tongue except the .uminous-rad^ 

face so that light might be made to emit to the optica, incidence end face of the l.ght gu.de plate 
71 which consists of a penetrable resin, and its light guide plate from the L.ght Emrthng D.ode 
element [ by which opposite arrangement was carried out ] 74. and upper surface s.de of a l.ght 
guide plate. 

[0003] With the luminescence equipment of this drawing 7 . by forming the semicirc, ^" a ^ k fl e v 
notching 75 in the optical incidence end face of a light guide plate, it constrtutes so that hght may 
distribute in the direction parallel to the upper surface of a light guide plate 
uniformly carried out to it, and the light by which incidence was carried out by th.s from the L.ght 
EmiZg Diode element is attaining equalization of fie.d luminescence by which outgo.ng rad.aton , 
carried out from the upper surface. 

[Problem(s) to be Solved by the Invention] However, in the present when homogeneity and high 
brightness luminescence are called for more, it is not enough. When a light em.tt.ng dev.ee w.th 
.umTnescence brightness high especially as the point light source (Light Em.tt.ng 
was used, there was a problem that it was difficult for equa.izat.on of fie.d luminescence and h.gh 
brightness-ization to have the relation of a trade-off. and to make it compatible, only w.th above- 
mentioned composition. Then, this invention solves the above-mentioned problem. * ™ re 
excellent in homogeneity, and aims at offering the luminescence equ.pment .n wh.ch h.gh bnghtness 
luminescence is possible. 

Cs for Solving the Problem] This invention persons diffused widely the light which carries out 
incidence from the end side of a transparent material by forming notch.ng of a spec.fic 
configuration in the end side of a transparent materia, by the inside of a transparent maten . as a 
result of various experiments, and it finds out that it is more uniform from a .um.nescence s.de. and 
it is possible to make high brightness emit light, and came to accomplish th.s .nvent.on. 

[0006] Namely, the transparent material which has the 1 st principal plane which the luminescence 
equipment of this invention counters at least, and the 2nd principal plane. In the um.nescence 
equipment to which is equipped with the reflector prepared in the 2nd princ.pal plane of a 
transparent material, and the light source by which opposite arrangement was earned out m the 
end side of a transparent material, and outgoing radiation of the light from the l.ght source .s 



carried out from the 1st principal plane of a transparent material a transparent material Wh.le 
halg two or more notching of a configuration which is mutual.y different ,n the *" 
side of the light-emitting part of the light source, and the end side which counters The 1 st field 
where the angie with the end side of a transparent materia, to make becomes large as two or more 
Itching keeps away from the center of the outgoing radiation side of a ^t-em-tt.ng part, and the 
7^ wh oh counters, respectively. It is characterized by having the 2nd field where the an. < , wrth 
the end side of a transparent materia, to make becomes small as .t keeps away from the c nter of 
the outgoing radiation side of a light-emitting part and the field wh.ch counters, s.nce the hght 
which carries out incidence from the light source through notching formed .n the end s.de of a 
transparent material by this can be made refracted in the direction accord.ng to *e angle «T toe 
2nd field of notching, and the 1st field, light is diffused more in the d.rection of latus - making 
unjform _ and _ high - brightness field luminescence can be carried out 

[0007] Moreover, the transparent material which has the 1st principal plane which the 
uminescence equipment of this invention counters at least, and the 2nd pnncpa 
,uminescence equipment to which is equipped with the reflector prepared ,n the 2nd pnnc.pal plane 
of a transparent material, and the light source by which opposite arrangement was earned out ,n 
the end side of a transparent material, and outgoing radiation of the light from the ght source ,s 
carried out from the 1 st principal plane of a transparent material a transparent matenal It is 
characterized by having two or more notching which has the field where angles drffer as ^.t keeps 
away from the center of a light-emitting part to the outgoing rad.afon side of the **™*M* 
pa^ of the light source, and the end side which counter, Thereby, light can be ma e reacted ,n 
tte direction according to the angle of the field which constitutes notching for the hght from a 
light-emitting part 

[0008] Moreover, adjoining notching can leave notching mutually and can also make it form through 
a flat surface in this invention. If it does in this way. a flat side can be made to fern, between 
notching. Since the perpendicular direction of an incidence end face can be made to spread the 
S by w ic it is refuted in a longitudinal direction, it is made to diffuse the ..ght by which 
incidence is carried out from the 1st fie.d which constitutes notching among the ..ght wh.ch cames 
o" incidence to an optica, incidence end face by this, and the 2nd fie.d. and .ncdence .s earned 
1 from a flat side the .uminescence equipment using the transparent matena of a comparatively 
long configuration (for example, rectangle from which an optical incidence end face serves > as , a 
shorter M ~ setting - uniform - and - high - brightness fie.d lum.nescence can be earned 
out 

[0009] Moreover, in this invention, a semiconductor device and the Light 

which absorbed the light from a semiconductor device and was equipped w.th the 

substance w*h which the light of .ong wave.ength can emit light rather than the absorbed ght ca 

be used for the light source. Thereby, outgoing radiation of the light of arbrtrary wave.ength can be 

carried out to the shape of a field with the combination of a semiconductor device and a 

fluorescent substance, and field luminescence which was excellent in color m.xture nature 

SSty of the .uminescent co.or) with notching of an above-mentioned optica, .ncdence end 

face can be obtained. 

[0010] Moreover, in this invention, the light source can be constituted so that outgoing radiation , of 
L white light by the color mixture of the light which a semiconductor device generate . and the 
Tgnt which V fluorescent substance generates may be carried out from the 1 st pnncpal plane of a 
transparent material, thereby, suitable for a liquid crystal back light etc. - uniform - h.gh 
brightness white system side luminescence can be obtained 

[001 1] Moreover, in the luminescence equipment of this invention a semiconductor device , can be 
made into a nitride semiconductor device, and let a fluorescent substance be the fluorescent 
substance chosen from nitrogen content CaO-aluminum203-Si02 activated by 



vm^aluminuirrfOa activated by C. En and/or Cr.-niersby.il can consider as the 
SSL* in which reiiebie coior mixture luminescence in hi* - 



and possible 
[0012] 



[Embodiments of the Invention] The luminescence equipment of this invention J^T^T 

Tfte gellt of operation concerning this invention is explained, refemng to a draw.ng. 

T0013] The luminescence equipment of the gestalt of operation of this invention is equipped Iwith 

Z^fJZ nf * is earned out from the 1 « principal plan, which is a iom.nesoenoe s.de. 

keeps aX from the center of the outgoing radiation side of a light-emrttrng pa* and * .field 
field luminescence of high brightness can be earned out 

ma , „ ....ins in dote, ft. .** scarce .4 - £^™ZZ££S2 
13 allotted to the base material which cons.sts or a res.,. u r 6 an.Zo., a^J Ji- -r- 

substance, and a mould is carried out so that the outgoing rad.afcon s.de may become flat, as 



shown in drawing 2 



of a light-emitting part and the field which counters between two side attachment walls which 
consul notching' here is set to the 1 st field 1 5a. and the side attachment wall o^en- 
center is set to the 2nd field 1 5b. Although the width of face of each notch.ng and a depth of 1 5d 
(Stance of the optica, incidence end face 14 and deepest section 15c) of the deepest sector , 15c 
(portion most deeply cut on the basis of the optical incidence end face) are almos the same, rt ,s 
formed so that the positions of deepest section 1 5c may differ. As for the w.dth o face of one 
notching, what is smaller than 1 /3 of the width of face of a Light Emitting D.ode element .s 
desirable, and it is desirable to make it form small in the possible range according to the prec.s.on 
of metal mold etc. Moreover, since problems, like a thick air space will be prepared I by the time the 
light from the light source will reach a transparent material if too not much deep although the 
depth of one notching can be made into the arbitrary depth, and become easy to lose l.ght, and 
effective luminescence area becomes narrow depending on the gestalt of lum.nescence equ.pment 
may arise, it is necessary to take these into consideration. 

[0017] Moreover, since deepest section 15c is formed so that it may come to the center of the 
width of face of notching, if notching located in the center among two or more notch.ng formed ,n 
the outgoing radiation side of a light-emitting part and the field which counters ,s seen from a 
luminescence side, it will become an isosce.es trian^e. That is. the angle of the 2nd field and n 
optica, incidence end face of the angle of the Istfie.d and an opt.ca ^^ d ^ »™£ 
to make is equal. Other notching is formed so that deepest secbon 15c may - sh.fl m the d.recbon 
to leave as it separates from the center of the outgoing radiation side of a l.ght-em.tbng part 
e IZv. By casing out like this, the of the 1st fie.d and the 2nd field, and the opbca. 
incidence end face which constitute notching to make is changed so that rt may become greatly or 
small to an optical incidence end face, respectively. In addition, among notch.ng wh.ch no 
configurations of notching needed to differ, respectively, for example, was located ,n a hne seven, 
in the central configuration where three are the same, in three of centers, two of ends may be 
formed as configurations differ. When the number of a light-emitting part and notch.ng ^wh.ch 
counters is even, it is not necessary to make isosceles trianr.e-.ike notch.ng form, -d the an^e of 
the side attachment wall of notching is changed like the above with the pos.t.on from the center of 
a light-emitting part 

[0018] In the luminescence equipment of the gestalt of this operation constituted as ™*° ned 
above, since two or more notching from which a configuration differs in *e 

face of a transparent material is formed, it has the following operabon effects. That « * 
the light by which outgoing radiation was carried out from the light source 14 .s earned out to the 
Totchtg 15 which has two side attachment walls (the 1st fie.d 15a and 2nd field 1 5b) whrch .each 
the 2nd principal plane mostly at a perpendicular from the 1st princpal plane formed .n optical 
Ldence end-face 1 la of a transparent material 1 1. The light by which .ncdence was .earned out 
to notching is introduced in a transparent material through the two above-menboned field* and s 
refracted or reflected at the angle according to the angle of the side attachment wall. For example, 
when incidence of the light which carries out incidence to 1st fie.d 15a d.recby ^TJls 
from the light source is carried out to 1 st field 1 5a with an inc.dent angle (angle of the traveH.ng 
^ eel ofl light and the norma, of a fie.d to make) smaller than a total ref.ect.on an^e.nc.dence 
of it is carried out into a transparent material with the angle of refract.on accord.ng to . the inc.dent 
anrie. Moreover, the light which carries out incidence to 1st field 15a wrth a larger .nc.dent angle 
than a total reflection angle is reflected towards 2nd field 15b. without . be.ng '^duced . J. 
transparent material. The light which carries out incidence with 

total reflection angle among the light reflected towards 2nd field 15b from the 1st field 15a ,s 
introduced in a transparent materia, from the 2nd fie.d 15b. Moreover, as well as the above when 
the light from the light source carries out direct incidence to 2nd field 15b. .t .s reflected or 
refracted according to the incident angle to a side attachment wall. Here, although the phys.ca. 
relationship of the light source and notching is the same, refraction in case l.ght carr.es out 
incidence to notching of the shape of the triangle pole from wh.ch a configurabon d.ffer S (that .s. 
the angles of a side attachment wall and an optical incidence end face to make d.ffer) ,s shown ,n 



dra.ng3(a)a n d(b),t^^ 

which tends toward the side of a transparent matena. he b th angle 

oPt-. incidence end-face 31 a in whic » * ~£ • «, c L ges an incident 

3 (a) compared with drawing 3 (a) in the case or n g rf ^ js 

angle because the angle of a side attachment wall changes ^ n j f J^° 8 refraction also 

carried out to the same angle fronv » tS£ ™ - ™ ke *• '° W 

changing. Since light can be made by this refracted hke drawin J A ^ 
portion of luminescence brightness, such rt^£££^ high brightness can be 
transparent material, able to spread, and * 2 attachment wall 

^se^^^ 
light can be lessened 

[00,91 <Modif,c*ion ,) Next the »*-»> * «* ^J££^tt£*« 

exo.pt that Wo or mm notoh,n 6 41 5 «*,eh tea 3rd I fi.M ^ 

4,5. and 2nd field 4,5b. aa shown m *««4 S,no» « ^ 

and ft. 2nd fUdd. .nd ,n option, inoid.no. end fee. £ wto , rf 

be made [ many ]. 

[0 0 2 0] (Modification 2) The .uminescence earner* of £ ^^^^^ 
is constituted like the gestalt of T^f£%£Z?S£L sholn in drawing 5 . Since 
curved surfaces is formed between 1st field optical incidence end face to 

the angle of the 1st field of each ^^flZ^tL *t from the light source widely in a 

touched through 51 5f of curved surfaces. 

is constituted Ik. ft. lurnin.scenoe wwMd tf* , , estad^ p oonfigll r.tion 
lik. notching 6,5 separ.ting nrutual,, and bang tamed 8 „ otoWng „ 5 

rf - 6,5 - |J ^rSl l ft. h.,ds 6,5, end 6,55 

separating and be.ng formed. 611 g Wat parr; pj incidence end face 

W hich have an inclination to outgo.n, < ™**o^£ ide attachment walls 615a and 

to the outgoing radiation light from the light source longitud inal direction. 61 1 g of 

615b of notching 615 are refracted and can diffuse .ght w.de. end face< without 

flat parts can make light spread towards the ^^27^ case [ whose 

making an incident light r fracted ,n a ^"^^^ comparatively long 
transparent materia, is / like the . shorter side) ]. even a 

configuration (rectangle which uses an optica. an(J field luminesc ence 

portion far from an optica, incidence end ace £ te in the outgoing 

of more uniform brightness is obtained. f ^^T^?^ 0 on ^ configuration and 
radiation side of a light-emitting part and »e fie ^J^^ ° t0 about 2:1 are 



formed, and some of them touch and may be formed. 

[0022] As the gestalt of operation explained above, since the luminescence equipment of this 
nventi on can diffuse an incident light wide.y by the inside of a transparent matena. by changing »e 
angle of two fields and optica, incidence end faces which form in the optK*. mcdence end fece of 
a transparent material two or more notching from which a configurat.cn drffers and constitute 
notching according to the position formed to make, it can suppress the nonun.form.ty of 
luminescence and can obtain field luminescence of high bnghtness. 

[0023] As mentioned above, the luminescence equipment of this invention chooses the most 
suitable configuration for the configuration of notching according to the configurat.0" of a 
transparent material, and it can constitute it so that an incident l.ght can be doused more 
effectively in this case - although light can be diffused more intncately and the homogeneity of 
brightness can be raised, if the number of notching is increased and a side attachment wall .s 
increased - metal mold - structure may become complicated and the problem of the 
configuration of the end face of the transparent materia, produced by the metal mo d as a result 
stopping being fixed etc. may also be produced Therefore, it is desirable to choose the 
configuration which also takes manufacture conditions into considerat.cn .n add.t,cn to the 
requirement specification by the purpose of use, and is used. 

[0024] That is. in this invention, since various configurations can be chosen, th e restrict! ens on 
manufacture of a target performance and metal mold (manufacture prec.s.on and manufactunng 
^ mX precisfon. etc. can be examined synthetically, and of which configured notch.ng ,s 
chosen can determine them. 

[0025] Hereafter, a desirable material about each element in the luminescence equipment 
concerning this invention etc. is explained. 

Transparent materia.) It is desirab.e to use the thing exce.ient in light-transm.ss.cn nature and the 
moldability as a material used for a transparent material in this invention, and acryl.c res.n. 
^ ycalnate resin, cyc.oo.ef, pc.yme, pCystyrene resin, a functiona. ^"^^7 
etc are mentioned. A.though refractive indexes differ, since the matena. for these transparent 
materials can centre, diffusion of light by se.ecting an ang.e. number, etc. of notch.ng wh.ch are 
formed in the optical incidence end face of a transparent material, respecfvely. .t can be 
. equivalent to the materia, of any refractive indexes. The configurat.cn of a transparent matena. can 
be made into arbitrary configurations according to a use. 

[0026] (Light source) In the luminescence equipment of this invention, the light source is equipped 
wrth 1 or two or more Light Emitting Diode elements, in order to make ,t po,t.on and fix so ttat a 
Zt Emitting Diode element and notching formed in the end side of a l.ght gu.de plate may cany 
ouVopposite arrangement, is arranged so that the optica, outgoing rad.at.on s.de of a UJ* I *.tt,g 
Diode Cement may counter the base materia, which consists of a res.n ^J^Xh 
optica, incidence end face of a transparent materia., and is consftuted. The Ugh Emrtbn D.ode 
element has the semiconductor device and the translucency res.n wh.ch covers this, and a 
t ns Ley resin can make the fluorescent substance which generates the hght of 
which absoL the .ight generated from a semiconductor device and ,s d.fferen fro* , * .absorbed 
lieht contain When the light generated from a semiconductor dev.ee .s ultrav.olet rays the 
SS^ub-™. which is excited by *ese ultraviolet rays and generates 
the light can be used, or the light from the semiconductor dev.ee wh.ch can em.t l.ght for the l.ght, 
Z Ts semiconduc or device may be absorbed, and the fluorescent substance w.th wh.ch the 
ZZ Z wavelength can emit light may be combined rather than it That is. in th, ,nvent.on ,t 
is possible by using a semiconductor device combining a fluorescent substance to make the m.xed 
cobr of various color tones emit light By carrying out incidence of the light, cc.cr m.xture nature 
can also be improved from further above-mentioned notch.ng. 



[0027] (Semiconductor device) As a semiconductor device which can be used here a nitride 

tlonductor the thing of gay structure with MIS junction, PIN junction, pn junct.cn, etc. hetero 
7^:T^:ZL suture is mentioned. This nitride semiconductor .ayer = .chc.se 
lus luminescence wave.ength with the materia, and its degree <* ^%%£^ 
can also consider as the single quantum well structure and abundant ch.ld well structure wh.oh 
"rJd the semiconductor barrier layer by the thin film which the quantum effect produces. 

T00281 (Fluorescent substance) There is a photoluminescence fluorescent substance which is 
xded * Z S or ultraviolet rays and emits light as an example of the fluorescent substance 
StJ-lI— • equipment of "^"^M^^ 
SSTTJS^ - which a yel.ow system can 

oxal^cid a coprecipitation compound is made to generate, this coprec, P .taUon compound ,s 
ca^nated an d a coprecipitation oxide is obtained. The burned product wh.ch m.xes th.s 

lo be obtained using this fluorescent substance by the co.or m.xture of the hght from a 
semiconductor device, and the light from a fluorescent substance 

about 650nm. 

r0030l In addition the peak of an emission spectrum can be continuously shifted from 575nni .to 
by which impurities, such as Mg and Zn. were doped, and InGaN. 

m ade to be formed at two places in that with which seven notch.ng of the shape of the triangle 



pole in which the metal mold for transparent material formation has two side attachment walls was 
located in a line, using a polycarbonate as a material of this transparent material. Moreover, the 
metal mold is produced so that concavo-convex (crimp) processing for rais.ng the homogeneity of 
the light which emits light to the 2nd principal plane of a transparent material may be given. The 
injection molding of injection-pressure 1000 kgf/cm2 and the die temperature is earned out at 100 
degrees C. setting molding temperature as 280 degrees C first, and molding of a transparent 
material carrying out melting of the polycarbonate. And after cooling for 45 seconds, rt takes out 
from metal mold. Thus, the transparent material was formed. That to which five triangle pole-like 
notching was located in a line with the end side of the obtained transparent material is formed in 
two places, and the total width of face of five notching is formed so that it may become the almost 
same width efface as a Light Emitting Diode element Each notching is the same width efface, and 
the center of notching located in the center among five notching has countered mostly with the 
center of a Light Emitting Diode element The angle of the 1 st field and the 2nd field, and an optical 
incidence end face to make is about 75 degrees, and both central notching .s seen from a 
luminescence side, and has become an isosceles triangle. Other notching has the 1st field wh.ch 
changed the angle, and the 2nd field, respectively. The angle of the 2nd field (field distant from the 
center of a light-emitting part) and an optical incidence end face to make changes with 80 degrees. 
85 degrees, and 90 degrees as it keeps away from a center, respectively, and the angle of the 1st 
field (field near the center of a light-emitting part) and an optical incidence end face to make is 
changed with 70 degrees, 65 degrees, and 60 degrees. In this way. except for the end face into 
which light is made to introduce, a reflective sheet is installed in the 1st principal plane and 
transparent material which take out light from a transparent material in the shape of a field at the 
obtained transparent material. Moreover, in the end face of the transparent matenal ,n wh.ch a 
reflective sheet is not prepared, it has two Light Emitting Diode elements which consist of mtnde 
semiconductors, and the SMD type light emitting diode for which light can be emitted white is 
arranged to it In this way. if current is passed for the Light Emitting Diode element of the obtained 
luminescence equipment, incidence of the light is carried out from the end face of a transparent 
material, and it can make light emit in the shape of a field from the 1st principal plane of a 
transparent material. The formed luminescence equipment can emit light uniformly, without 
luminescence brightness being inferior even if between the corner by the side of an incidence end 
face and the light source compares with other portions, and can also raise luminescence 
brightness. 

[0032] (Example 2) Acrylic resin is used as a material of a transparent material, and notching which 
has the 3rd field like drawing 4 in a transparent material end face performs 250 degrees C. 
injection-pressure 1 100 kgf/cm2. 80 degrees C of die temperatures, and a cooldown delay like an 
example 1 except casting molding temperature in about 30 seconds using metal mold with wh.ch s.x 
notching is formed in two places, and they form the luminescence equipment of this invention. 
Thus in the obtained luminescence equipment light is emitted uniformly, without lum.nescence 
brightness being inferior even if between the comer by the side of an incidence end face and the 
light source compares with other portions when current is made to pass and shape[ of a field J- 
emit light for a Light Emitting Diode element and more uniform field-like luminescence is obtained. 

[0033] (Example 3) Acrylic resin is used as a material of a transparent material, and using metal 
mold which is formed in two places, except 250 degrees C, injection-pressure 1 100 kgf/cm2 80 
degrees C of die temperatures, and a cooldown delay casting molding temperature in about 30 
seconds, seven notching to which the 1st field and 2nd field are in contact with the transparent 
material end face through a curved surface like drawing 5 carries out like an example 1. and forms 
the luminescence equipment of this invention. Thus, in the obtained luminescence equ.pment, light 
is emitted uniformly, without luminescence brightness being inferior even if between the corner by 
the side of an incidence end face and the light source compares with other portions when current 
is made to pass and shape[ of a field ]-emit light for a Light Emitting Diode element and more 
uniform field-like luminescence is obtained. 



[0034] (Example 4) Acrylic resin is used as a material of a transparent material, and using metal 
mold which is formed in two places, except 250 degrees C, injection-pressure 1100 kgf/cm2, 80 
degrees C of die temperatures, and a cooldown delay casting molding temperature in about 30 
seconds, ********** which six notching like drawing 6 leaves to a transparent material end face, 
respectively and by which it is formed in it carries out like an example 1, and forms the 
luminescence equipment of this invention. Thus, in the obtained luminescence equipment, light is 
emitted uniformly, without luminescence brightness being inferior even if between the comer by 
the side of an incidence end face and the light source compares with other portions when current 
is made to pass and shape[ of a field ]-emit light for a Light Emitting Diode element and more 
uniform field-like luminescence is obtained. 

[0035] (Example 1 of comparison) Luminescence equipment is similarly formed in a transparent 
material end face like an example like drawing 7 as an example of comparison except making 
semicircle pillaHike notching form in a transparent material end face. In this luminescence 
equipment when current was passed for the Light Emitting Diode element and light was made to 
emit in the shape of a field, it is a little bright in the Light Emitting Diode element circumference, 
and the corner by the side of an incidence end face is dark, and uniform field luminescence was not 
obtained. Moreover, the luminescence brightness of other portions was not enough, either. 

[0036] 

[Effect of the Invention] As explained above, the luminescence equipment of this invention can 
obtain luminescence brightness of the same grade as other portions also in the comer by the side 
of the incidence end face which is easy to become dark. The light which it is emitted by this from a 
Light Emitting Diode element and carries out incidence to a transparent material can be made to 
emit to homogeneity and high brightness from a transparent material. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The typical perspective diagram of the luminescence equipment concerning the gestalt 
of operation of this invention is shown. 

[Drawing 2] The typical plan of the luminescence equipment of the gestalt of operation is shown. 
[Drawing 3] (a) The typical plan for explaining the optical refraction in notching of the transparent 
material end face in the luminescence equipment of the (b) this invention is shown. 
[Drawing 4] The typical plan of the transparent material of the luminescence equipment of the 
modification 1 concerning this invention is shown. 

[Drawing 5] The typical plan of the transparent material of the luminescence equipment of the 
modification 2 concerning this invention is shown. 

[Drawing 6] The typical plan of the transparent material of the luminescence equipment of the 
modification 3 concerning this invention is shown. 

[Drawing 7] The typical plan of the luminescence equipment of the example of comparison is 
shown. 

[Description of Notations] 

11 71 ... Transparent material 

1 1a ... Optical incidence end face of a transparent material 
11b... The side of a transparent material 

12 ... Reflector 

1 3 73 ... Light Emitting Diode element 

14 ... Light source 

15, 35, 415, 515, 615, 75 ... Notching 

15a, 35a, 415a, 515a, 615a ... The 1st field of notching 

1 5b, 35b, 41 5b, 51 5b, 61 5b ... The 2nd field of notching 
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15c, 35c ... The deepest section of notching 
41 5e ... The 3rd field of notching 
515f ... Curved surface of notching 

61 1g ... Flat part of the optical incidence end face of a transparent material 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 4] 




[D rawing 5] 




[Translation done.] 



